Liposome-mediated gentamicin delivery: development and activity against resistant strains of Pseudomonas aeruginosa isolated from cystic fibrosis patients.
Chronic pulmonary infection by Pseudomonas aeruginosa in cystic fibrosis patients is virtually impossible to eradicate by means of existing free antibiotics. We sought to assess the antibacterial activities of liposomal gentamicin against clinical isolates of P. aeruginosa. Gentamicin was encapsulated into liposomes with different lipid compositions (1,2-dimyristoyl-sn-glycero-3-phosphocholine, 1,2-dipalmitoyl-sn-glycero-3-phosphocholine and 1,2-distearoyl-sn-glycero-3-phosphocholine) and cholesterol in the molar ratio of 2:1 by sonication. The in vitro stability of liposome-encapsulated gentamicin was studied over a 48 h period at 4 and 37 degrees C in PBS and at 37 degrees C in pooled plasma. The MICs of free and liposomal gentamicin for clinical isolates of P. aeruginosa were assessed by broth dilution. The encapsulation efficiency of all liposomal preparations was 4%-5.18% of the initial amount of the drug in solution. The liposomes retained 60%-70% of the encapsulated gentamicin for 48 h when they were incubated in normal human pooled plasma or PBS at 4 or 37 degrees C. The MICs of liposomal gentamicin for all clinical isolates of P. aeruginosa were lower than the MICs of free gentamicin. Importantly, liposomal gentamicin altered the susceptibilities of these clinical isolates from gentamicin resistant to either intermediate or susceptible. Taken together, these data indicate that liposomal gentamicin formulations could be more effective than the free drug in controlling pulmonary infections due to P. aeruginosa.